L^oncrete l/vjlx <=lJe$iGn 



- V A 



£-a Jj&L Uj Proportioning t^jUji^ *Lm-uil aASI jjjaj ^^oj A^LuijaJl CjUalaJl aj a ^sj 

^ ^Luil ^ Ajtua AjjLua Jjiaj £j% J2j Empirical Proportioning 4j*Jajl) Aj^lUu 
^•la JIa) S iLdlait AJLuijiJl <£ Aj^UxaJl <j*alj_Ulj 3 * la-L il»!) Jlj^Jl qo!\jL £j a - tajj 
Jla AJL-jaJ! AivLL^ CJljka. IfJka ^tl) ^Ualjltftflj (^jJJ 4-»jlLJ) j) jU_OU A^jH^t 
.AJL-jaJl ^kuJ (Finishing ^uk&U t ) A^tftfl Aj^tj Placing 4^ V-Ualt AJj^-uJ) 

^ L^i, J«a_Ui Available Materials Sjja^J) jI^aJ! *t-£iuij ^J! <J-^ AjjU-sJ! 
Required ' a^^l JaL <_UJj SjiuaUlj <_>jUait (jjlSUa-ll ^ Ajjika o-alja. l-iIJ AJLuiji. 
Sjja 4±a (^jjj 14 . nil AJU-jaJ! A^jlia £t jUScj cA^J Qualities at Minimum Cost 
.A_>jUaJl AJU-ijaJ) aJja. ,j!a (p> Slump ^J-^l ^jS J^ ^ S-iL^LJl AJluijiiJ) Quality 

/Jcj AJLui j£\J) SJja -Jc- jjjj /yjil JaIjxII aAI (ja AjJUjjjaJI 4iai_Ut t_iuu JjJ-^j jjj*jj 
ji aC-jJLi Lg_Lajj ^JJja. ^ 3jjLla CjULuijI ^fr Jj^aaJ) jIaaSI jaS .£jjAaJl CjLjL^I 
1$jUj_U £Laj) ^Jfr A^tui jaJ) .".iUU» ^ulU) jL^V) -Iajsuj . JjaII <>iJ <> (j£Z ^*j** 

4aJuM\ cjUji^i j_\i l-u.o.uiVi jijuj .cjUji^i dm jiiii uLJtSj julSi jj*i ^j 

AxulOj Al*5 jElI IjlaJ IfLJLS ^& IjjjS Ijjfc A^alaJI ^fl aJja.j Aj^u Jj2 j Jllj AJLu.j_UJ 

Expressing Proportions AJL*»jj*-l cXlpsj» ^^ jL> 2^&^ X— 

atSjJIj riM i n V) ^j Granular Materials ^ JJJJ 4 ^ jI^aII (> ^-wjaJI cjUjIa ^jjjj □ 
Alali JISj Ujjfr !!ti»a ^aJU j) OJj^ Ratios 4 1 "" ^* ^ SjIc jjjSII ^\SJ\j j**al\ 

d' c C 

EC 



jJu £*j2J flSjJt Uaij ^aJb CiLty&i A^ Jj^jJI JjJaISI jLlal ^ JxJ OJj^ V-^ 1 ^ 
^ISjll £) US .^ AkluiJ l Compaction &*<& (j±* j&*^ <!«** (►** H^J^i J^ V*^' 

.AjjJajiL Bulking fa^H S JbJ SjAtla jj±L <Laa jjxL jS jjx^) 

Cement/Agrregates Ratio kjlaJI flijJIj Ctl^ui V) 0# V-"* ^ jn^l i J ^' c«^ -^J □ 
^ ALiaJ) Ut 4^ Alali jjjju i : ^ AlalaJli Ri cn or Lean Mix 4JU.jaJl jtiSa) jl ^j© 

.SjjSs 2uu jiaua A ; 
J^^i 5U^-2 f^sJb fttjflj ojjib ^— V) o^ 0' t^ J*^ f»^J J^> I^J 

4JLuij^J) y*» L-jxla jla /J)j^ fUJL Upala Jau Ujj^j /p 8 *^ CjUaSJI SJ& P j^ ij 

IJAj AAjllai) 4JLuijaJ) <> lj*£aA jl*l) jjILuJ) JJju >"iMmVl £P jjju £j| ££aj US £| 
"\ ^^C Uia (_a£aS1 jlaJ) j jjaj 4Jall 5lia2 Cement Factor < ""*"& ) JaU-a j^uyj JJxJ) 

: JSA t J& Ui» ljxIaI) JL»1\ tfj^j SjjSa ALli ji J£& A ^1© Ui« 
JaSj J^j ■"''-■■•I 

A^uu Uj Alali ^a djj&i £*i*M\ 6* V-" ^* {J& Alaiili 4-»J!iJU) f Ull A,iaS <Jjjjj □ 
2lSL«ijaJl <-aS.^t JUD ^ Ol^l ^jj ^ (jlfl , ^jjib . ,0 = CujJjS Jb fU3) 
f UA <iliJ ^*a^ 0^ O^j ^Uibj MaJ) *tj^V 4J ^J^JLS) ^U3l ^jj b&* Cfi^ AAjUai) 
Sj^Ua AAJiy) AJlu.jiJt <> L-ttln]| JU11 4-»J!iJU) LlaJt pU A,l»S ^ ■* ^J^J .J^ 1 ^ 

Ec 



j (jASA \) dLxJ\ gS f » . 4J f JL AlalaJ) sifl AaJIU AJtu.jiJt <> Ljxial! jlaJ! fli ji 
h&l\ ka£*l\ jtuty JJ*J l*Jj 4Jaik ^V Jlj-lt <> Ajjlkalt CJUaill <_u-*2j .f U jll ^* . 

. 2UU s l^aUUt l. 
^•La JaSj J^j i-> */.,,. ) 

A^CB: r yc,e r yz,cT J 6 Die 

Aggregate-Paste Relationship a^jj^I ^^aSlj JSjil <j£ A3^1 V*— 

{Js- AjLuij^I 4_4jlL» Aajxjj (J*»Ia) *t-£jj (<Uxulj) AjIJaui) ^ *J?^ O- 4 AJLjjjaJI V^J^ 
jU^J) (jli diiJj .3-Lajdt <UjlL»I 4_LuuJLi 1.1a. SjjjS fLSjJl <UjLL» Jl du*. 4-LajLl) ^»jlL» 
CA J 3-L»c ^Uj) UIL.1 I Jla .^ISjll Jja. £>^) ^ajj 3-uajJt ^5 UjI J 0J% 2 J y^M 4-SLu.jaJt 
Hieh 4-4 J^t '^ £ ' 4-^J^ (^ J^aaJ UJlfl ^LSjii <LajlJLa ^ VJ^ W ^^ ^J^> 
O-Jj) ^ISjlb £j£l\ jai du* f^U- l^a jLjftfl 0J% y3l»J Strength Concrete 

j)j&aj jjUuj M^j^ ^ *j?*^ ftp '*'** j^^ (>* ^"^ ^-^j^l ^jV* '*" u^ j^^W j^^^ c>*j 

q-Jj 3j1i<iufr) 4-uajdt <> £jU £j% ^j(^) A^Lu.jaJ) 4l£J! <j3La*J) £la sSllJ ^! ^UaVbj 

UlSj .(t_o Jlfi) fU ^ £iWU Suspension J^ <> S J^ OJ^ Ajli^V) ^*J!j 
2LiL 4j*jISLi £j£ US£j CJia^Vl i^W ^ 421^1 ^Jlj t^K Jk^l J^jj 4_i.jJ Cjii. 

AALaVl jIjaLui) ^» IJ£Aj ,4J^ «jUSI dtlaAiiVl x^i. LJxJa ^\ * ^^ J-uaj J5 ^ JJlj CJia^VI 

ED 



^yM^-^iM^W 




aIj*. j^j fo\ J^U y: ^jUil 2Ulp AiUjil ^ jJ&\ (\-o) J^Ci 




ft )t*uippr<ff 




(2 ) t*uippr0 




>r Ql SujuC^I h**A\ Sfekp (X-o) j£i 



Ed' 



Mix Design Methods 2^Ujil ollaiil «.*.».& 3j* t-0 



=/ 1, 



*.* 


olwiVI 


D 


C 


d 


c 


e 


c 



Empirical Method l&Z^ i^JJl : 9j) 

JLmuLu^U ALLuJ) Experience *j^-^ A tf'' AjLwjiJl dUjLal LluiJ Aijjia^l aJA j.is-j 
fj& Small Jobs SjJu^t CjUiwdi UIp^j U1*SU ALjLl) eJA ££# J3j .^UL 
^aJl ji OjjJb *_iuu AjjA ^ (-lai jil ' J^jJl ' <-iMmV)) AjiuaJl j| jaJI (^Lau dip. U2Jj£*J 
Plastic ^^ ^**U ^ifr J-aaJ £usu L1L1I f Luj U\jIcIja1 djli j) ^j^Ul * Ull A\iaS jjaj jflj 
ILL CJluilJ) ^ SjU. 4 aJaJLuLal) jjjJb AJLuij^J) CjUjLa u^uj .Workable JjLifil) AA^« 

; ^L US ^A LxJaJJ AJLu.jaJ) 4-ajtlaJ ILL j| AJLuijaJl £ j2l 

C C C ^^ 2L»jlL« ill! J a\Up ALU 

d' C C aL^aLI* 

£) D C AJaiiia 4_ajlL» £i\ J aj^S ALU 

Consistency ftj& cjIJ ALlaJ) J*aJ ^Saj U JSi *UJ)j l^LL* ^\SJS J\ qAjJ ^c dJJj 

ligk AjjjxJI j^a«i Ajjjg <i^ ,«fl 4 a l^L ham Ajx«ajJl >-a..jl1S1 j 4 AJjJ (jjSj] '." "1 m 

,Jl * , i ^a (yj/4) '"'*•*■ "VI ^4 Axwu£ f LaJl AajS t j) jjjJ AJjSauUlj AxullaJ) f UJl AjiaS J- 4 
AMaiaJlj J^xSl £jj UjJaJ "<>u" >"nnmV) Aj^£ Ul .<>*JI AjujL l$li*S JJajj OJJ^i ' > V 
i <> ji f)j*.jLS i . . ^B Y . . <> "tp" C jlj22 dip. SjjSa ji A^ ^ Ja AJ ILpUl 

J^luiaJt QjiA^aJ) f Uil AjaSj <***<.. j$\ Aj-aS J-i^jJ .AJLuijaJ) j^a t_sxL«]| JJ-»15 J^-S-d A ,J) 

. IfrjJujLJ buj AAaxIl CJlL-al ja qS. 

;Aj2VI LtiDI ^fl o^aJli ALjLJl a JA ljj^j □ 

. Jrf»xJl cijjLJ ASjjlaj 6 Jd&^a jj£- (qm/a\ •">**■ ■>$) / pLaJl A^uu - ^ 

/f M ^1 Llp.1 ^^a^Jl J^j J2j CjVUJ) ^a. ^fl Uia Ijla ^^ V SjjSlaJ) A^uuil -T 

(jAkAj AajJjj ^l£jfl £_jj jLaA) AL^!la j-a t ; \ ^j AjjIj Aj^i Lljll / i^aJ\ Axuu _r 

. j-jii A^jxjii jjU-a juai diisj aj j^Sn ^ jt^V 1 

AUjS jSjj <3laj V diJSj AajLU) AJlu.jaJ) <j^jaJ A^aaajya CjUU ^1p Jj-^0 £i«j V -i 

.AJLu.jaJ) a^J ImuLII A^jIU ALIj 

ED 



^yM^-^iM^W 



Trial Method *AL>7 ^2_^> : L?(? 



4JjlJLa CjIjLjaI J^t f>J^J A^Luij^J) ^ UUti a qh/± A±uu '^kjLA (-Is- AJijjJaJ) » JA Aamu 
iaJjilj rnrtniV) (> CJLLc Jjaj 4ijjIaJ| » ifc v' Ur 'j .4-LblaJ) CjUaliJlj 2 ffia all JjaJI jjj 

.Ajj Ua*]) 4_ajlJLaJ| clJj£j O-V^ ^ u " ^^^ ' ,'^J t-»£ J«*jJl J 

t/r <> ^ v ob t^ j^Vi j*^i o/> <y> j^Sn isM&V o-^ ■vJb vi 

JL\ 4JLuijaJ) ^Ijfl Jia-j fj fdia. AlaiaJ) LIajj iaijilj <>jil <> ^Lia* LjajjJj cibiaj - 

.uijlkJl ft jilt yk3 y5ll ALlaJ! ^JJ J^2 fli 



Absolute Volume Method J*W ^1 *%> :£/& 

:uk ^ fi^j -laijilj J*jJlj '-i^"6 U JikUl ^aJt ^i Concrete Ingredients ^JU^jaJJ 

au i ^ i C S G W 

Absolute Volume = — + — + — + — = 1000 Liters 

Gc Gs Gg 1.0 

J-jfl jj = S 

**j» OJj = G 
fU OJj = W 



U 4 4 44 44 44 

44 44 44 44 44 



44 44 44 44 4 4 44 



J\ jSfl ^ UjS j J*j» j c^l^bU ^j^l Qjjfl = G g , G s , G c 

Ed 



fclwjaJl 4_4jll» ^ Ajjlkall CjUaljl&U MJa jL U» SLS JjJaj f JL ALjIail sift Jij 
: 4*jlLJI 4Jl^jaJ) Workability d*^ j x. ^fl %jjUm» CJlLljl^Vlj Strength SjLaldl 

.4JLuij£J) £y* l-ixLJI jl*li f tail 4j«a£ jl (ch/j*) UJJ^W '"'**' "VI /Jl f IaJI A^uu -Y 

. jJu^Jl r Ujfl j jyjSfl ftfjll j CaI^&J ^ j^l Ojjil - i 

<>»J Practice 4jL»*JI gJUJ)l <>»j Experience SjAJI £&lj <>» J*^ 4iJLui cjULJI jjajj 
JJa j diJSj G/S < W/C < C ^ AtoJ USl ^i Laboratory Tests V-"-^ cjIj^VI 
J*jfl <> JS OJJ Oa*^ J*^ ^- ^^ J^S ^ G g , G s G c V^l cj»jjVi 

fl£jll f^aJbj Cua*&1 £jjlj fcL-jill 3ggaJl CjUjI^I £jj uJ| ^Uj Jjj! I Jl j .LJjllj 
SjjsJI jJilj <> dJJj ( i - a l ^ l jlaJl £jj <_$() ialjJIj JajJ) <> J*J ^^ l £jjJl ^ij** f» J^ 

.LJjUillj 



^pjj Plastic <*! J^l ^J^ A^J^I AJLuij^Sl jj^J ''"W *UJLuijA <Uala ^ - ■ >-" l-ijUiaJI 

*_« , pj^/ftS Y £ • ^ jLuu ajj Y A Jxj laual! 4_ajLL» CJl j S-iL^laJ) 4JLuijaJ| Qj£2 

. Y , 1 o = (JJJ» ji J-jll) ^ji) ^ jill ojll 
/^VgS W . . = (JJJJI ji J*jfl) r lijU t ^ a Ji ojjfl 

cM 

;( laljl) ) j^SA r lijfl J\ ( J-jfl ) jJu^Jl ftfjfl A^uu o^ - i 

.% % . j jluu Jaljfl ^UlLj % £ . j jU-2 kjlaJl f lSj» ^fl J-jll 4^1 h^\ 

p)&LM) AxjLdJl A^yJil j - ZAm1\ JjI>-1Ij ajAH ILL oLjij J2 Axuull sift, : Ala^^La 
Y : ^ ^jLu.2 laljll ^1 J^jfl 2Luu jl J-jll % YT q-Lu.1 ^Je S^Ua o^jii JS 



cijjIaJl jl 4JLuijaJl 4JUL»j 4-uatii ^ jaI CjI iJJala jj\ ^ja\^J\ t Ji- jl ajj Y A Juu S iLdlall 

;4iibdl » JA -I laj - -I <jSL«j *UL»xJl SjjaJI y^j 

EE 



. C-iHl ^-j _UL\ *U 2u^^ *3>Ul [N-0] Jjj^ 



(cH/f) ^ 




dec 


DEC 


Dec 


cEc 


ccc 


c,dc 


c,dED 


c,Ec 


c,dc 


c,Ec 


Q: 


c,DeD 


c,dcO 


c,dD 


c,ED 


c,dD 


V ■ 

cc 


c,DE 


c,D§D 


c,dcO 


c,de 


c,dC 


dc 






Absolute Volume 



300 



+ 



1.5S 150 

+ + 



3.15 2.65 2.65 1.0 

.£t£ A ♦ ♦ = u i a 

,£t£ \ T ♦ » = a i a a 



1000 litres 






P La 






It » » 



£i£ A ♦ ♦ sST» » 

t,nv : 1 

. a^aJL AaJLujjiJl AJaiaJl 4j^*u Q 






SjliJs 






Ee 






fJ l^-L» <J*J £jjJ) Sjaj £jJ»J £A 



Optimum Unit Weight Method ^^aaJI «U-JI ^j^a I 



£ ifu jsj OJJJ' *■*** CM?* fc* % ^ ♦ * .... '%*♦'% ^ ' % ji^ : 5*l*a kJiJ! 

ij^j Ujjc- j j < " ■ " ^Jiil d*»j^ A^uu Jl^jt u^U ^ U- 4 c£"*riJ *•*■ * A <Jc- CJlf.|jlll *£jj 

.kjlaJ! (ISjl Ojj S±*j ^fliSi J*Z % Y"t Jajfl Axuu a\ d*X iS'^ 



■JR. 
SI 

«£ 




Cc cc K d'c Be 



dc Ec ec Ec Gcc 



]*&\ fa &*2\ &C<i\ (r-o) J^O 



Surface Area Method p£jU 



\ t*LA\ tiijla -tai 



AjjllxaJl tauial) A^jlLa ASjxaj «UJj AJLuijai^ taiuial) 4^jll«j ^IaJ) >^J^ A^aJxuJ) 

.j-uaii 



EE 



^(jdM^-^iM^W 



o-o 



Design of HSC Mixes jt^lsJ/ "^ J^U^I ol^i ^£ 

^ .lajju ^Uj11a]| AJlfr A^Lu.jaJ) ."JUUti ^A^ajj .(AJULaJt) 4jj*jla1I j 4-ajtlaJtj JJuiul] 
Uij ,2LfllaJ) CJUluijaJl ljL ^ A&j 4-ajllaJl AJte 4Jlu,jaJ) CJUjLa ^fl UjSIjj t-jjlkall 



, r ^ui/^S A » » <> jjSI AJLuijaii AjjlkaJl 4-ajlLJ) CulS )JJ - 

.AjjPj^j Ajjjj^ 4_j3liiil AL]a 4JLuijaJ| (jjS2 LaJJfr - 

.y^ JL^) ^^jV y3a. jzJato fclwija. 4JU ^fl - 



Ji^aJL grifl^» $A US <y$ibll hirihll <U£til Us l^ilnill jLi t££*^» Jaji g2*i -t 



ldH£D3\ljceMc|^JT[fiTT^IP^^cl2: c!a/A| h#pB|| U5[ ||EHl8D^ 






A . . ^) V . . 
1 . . ^J} A . . 

\ ♦ ♦ ♦ (J-9 JjSA 






ji *L»j*Jj| /jil2 ^^J^Ijjjj '"'*-■ "I jl ^JljC- ^^j^Ijjjj ■"'*"■ ■■* La) (JJ^J La Sjlfrj LulIaU 
4JU ^ j^SJ jj£j L%iuJl jLc- 6JU SfliS Jlfl ^UlC 4i^ajj .CjULjjIIS ^jlla C^la^.1 
alJaluib ^-uaJJ Vj .i-iMniV) ^)jj) ^Lu AJjtlaJL ^JlxSl ^D!^jjjJ) (liiAuiSf) *)jilui] 
ji Ajjlil ^fl CJtLj^) ^!!L»i <> 4J\£. Aj^u Jjaj 4JU ^fl VI ^Lyj^li ^jULA Cu.ft.uiVl 

ec 



^iyJ\}S-i^\ 



i?liU£ $\\"\ ill &1I11JI jL* t££*al ys <yUj^ <-y£*.l >ll ^ ri ia iSil «££**» J Jai -t 



>/&£ <•*■**■ M*y) ^ jga a 


'•*■*»■ "Vt (jjj cH ^." "*^ uflbJa^Jl LliiwJI jLc- A^uu 


. . 





,U^flljAll JjIImS £jtfl <> ^j% dijaj (Superplasticizers) qUjJII {£ri jL-^l ^y - O 

Sa» Jjla AJU ^ J l^HS SjljaJI 41* Jij .ASTM C494 Type F *£uAl 
ASTM C494 Type G *£uAl CJli^l^aU JjLLaI) cjUjLJ! £ jj JJaia 4Jlu.jaJ) 4^U*aj 

jau dSJj AjjikaJ) tauia!) 4^jll*2 UJa (Superplasticizers) qUjJII <y-y yd>d jSm -1 



LliiwJl jLff- + '"'*-■ 'H\ (jjj o-* ^." "** £^^1a3) Aauu 


r ^/^ ktu^Li^Vjti* 


%Y,. J 1,a 


i ♦ * iA ° • * 



AjjJkal! Isu^l 4-ajtla CJJU I J) A^U-jiJ) -^uti ^ ^ ^5^5 ^j^jj 7 f«*?-.j ^ -V 
£>*fl dJJ <>» jjS) 4-ajlla Cilj 4JLu.ji 4JU, ^j r ^u/^ A. . j) Vo. JjUjjN 

?A \ t qm)1a ?\SJ\j .^ r . g* j*£JI ^£>U j^iil ^jLifJJI guttll M>i 2 gl J*a*j -A 

CHJ^J .ciJ^J f^KJ ^J"^ (Mj$ 0J% 0' -^J^ cP 3 ^ ^Ujlla tjkxi p* \ ♦ ,J^ Jl 



<yyiSI ^wd^JI <U^U1I g^ (Uii jU« + i"iiaml) 3 iTianial Jl$il Jl «W <y*y »>s^ -^ 

^JjU-ai) » JA ^L Lalfr .AjjIa^iV) J)>*i) OJj 6^ ' ' ^ * 6^ ^^ OJj <A^ 0' Slcl>a J-a 

eC 






w/cm: 



, f a(1000 - C - SFV 

log { — — } 

J_c 

3.0*log((3) 



:KT0 



(i%iuiii jUc + iiti^.u.yi) 



Li jii ^ o t u 



^15^2 j jj) 






C 

SF 
a 

P 



JjIlU ^Jj (w/cm) i&*A) j)>*JI ^) *uit 4+mjI ^1) o^ju ^ </VI Jj^lj 



i fif>^Fct3Mjcsi^pMc|^Ti8|f:^ 

%cO %cc %CO %Gc %D 

c,cQJ c,ccd' c,cDC c,cDE c,cd'd' 
c.ccD c,cDC c,cDe c,cdD c,cfJC 
c,cCd c,cdd' c.cfJC c,cEE c,cdd 


e !2/A| Gccc =h^|jUq013jqg 
6 i/A| dFF) = l f«»7Fnf4jFn7 




njcfT njopllpfs5i rf>^- 


c.cDD c,cd'c c,cdE c,cBd c,cdc 
c,cd£ c,cBc c,cEE c,cdd' c,cEC 
c,cEd c,cdd' c,cEc c,cEE c,ced 




njcfrnjapHp^i(1>^- 
l JTTpq^l ! NjIDZcES:- 



4jjlc. 4JLuij^J) aJIa ^ HjLui 4k iuH Aijjia^l <_>AL ^iall (O^aJI <U^Lfa^ j^tadaii ri«y - ^ 
Y,V=CnJ| J aJ| Y,V = C^jJj^| t , 1 o = J-j» j Lljft 



ec 



^iyJ\}S-i^\ 



LyjxLa jl* J^l j J^xJ 4_aJ^U) CiLi^Ut JjJajj 4_4jL&4Jl AjJIc A^Luij^ AJala aj a ■ flj t-ijiSaj) 

r z^/ftS A • • = Aj ^Hxa]) iaiuiaJt <L» jl)L» - 
a4ji ^ • = i ubllt JajjA^I at laJL ub Jajo^Jl - 



0° 


>,r 


»,i 


^ A 


t,ri 


i,V» 


^ . 


Y. 


aa - J^iall 4_aJi2 












1 


A© 


\ . . 


(JJxajijJ 


ji«a 


\ > 


. 


1o 


A. 


«U 


\ . . 


- 


<J-^»J 



*#* 



I**"* 



£>«%>• = dita^jjil -t laj i "I *-a r ajai/nS A • » <L»jlL»3 jlatiail LliL-Jl jbc. *Uuu -^ 



/»/£* i V o = i^t.-tt jb£ <> % ^ . 4j-uuJ JetUA £uAnfrl jjSa-. -Y 

ASTM-Type £j^t 6- OJ^J ^^Wtfl Jl>*ll OJJ 6- % r = 4jjM liliiUI V-J -T 

G 
gS 1e,1Ve =(iV,o + iV«) x . ,»r = ^oSa1\ JL»1\ J> £*Ull*l\ £jj .'. 

Axuu j^P J^aaJ > Y = p AajSj > = a AajS £l Stella *-• w/cm Ablx* J jnhn - i 

. , Y <\ i = tel~Jj\ j) ja» ^1 f U» 

: ^i .iaJ £j-£Jl Jj-*> yi g-itUJt flJiluib £J) . i , V o f£j Jiiail J^U 



eD 



JkM 



-jt*43 - ifJ&l «-j-<W 



475 47.5 0.375 W W 15.675 153.6 1/w , 

+ + + + + = 1000 

3.15 2.15 2.65 2.7 1.15 1.0 

gl thT = .,rVo x HM = JajJ) OJJ .'. 

^iAr = j^jiojj - 
^ )e,\ ve = ASTM C494 Type G ^AiiUfl ojj - 



ed' 



(V(irJ\d-<fiL>jA 



Concrete Mixes With Special Requirements 

Uaj^ui JJ&aj j) 4Jjxa <j-a)jl t$J 4jjLuij1 AJali ^w aj ^LaSH U^ c^ U^" 0J% ^ 
Cj)j 2UU1I £j£ jj ullaj ja bllaS <LJj4HJI j) 4jAj^uaiSl 4j*,Ul\ ^ Ajjjj^a Jj£j 4Jjxa 
JA) 4JjjL SjaI jjJJl t^-atjL 4JaiaJl M^j J Ji ^jUuu) ftjS t^J £j% £jj jf M* 4-ajlla 
Jalx* ^fl UL&JJ fJ ^311 CilLttJt <jixJ A-iLo^ gJUJ ^A AjjV) AJl&tj ,(c«3pt-wi ^j J«aj 



^JJ 1 ^*^,' 4 * ii Tig 1) A-iS£ 



1 jfttij&laJI 



. r ^/^S r Y Y = ^LiVjiu LL^t ^Lajlla - 
. r **A/fc& i . = a jj Y A j*-> taLuall 4_a jtLa - 
. r a-uj/zt* t Y V = a jj © 1 j*j JaLuafl 4.4 jULa - 



eD 



^yM^-^iM^W 






/f/^S t ♦ <^jIc< ^jJ^Ijjjj rnmni i - 

.ASTM type G ^^ %? {\&U - 

. r ^/^£ r V = ^LiVJu JaiLai Vjlla - 
. r xutlft^ i i o = * jj Y A J*j laLuaJI <L» jtL» - 
. r *Aj»/fc& t ^ > = a jj 1 Jju Jaxuait 4_a jlLa - 



r fUij^JalaJI 



.(AJLuji (-itiftJi jUi ^a *u >n © . ) » ,r » = 1,-iift.u.V) j) ^ uii 2LuiJ - 

.ASTMtypeG ^U^o/oi ^ 



,^ui S = ^blyi j*j iajj^Jl - ^ui ^ t = JjVl iajJfB - 

/ f-ui/faZ o © . = ALi V j*j IsLuaJI 4_4jtL» - 
. r ^u/nS V » ♦ = a jj Y A Jju JaLuaJ) 4-a jlJLa - 

ed 



. a/^S i e ♦ j Jlc- j ^jj jj i -n ft m i _ 
.(4ILmi> ljj&a!) jlftJi ^a f U Jl \i i) » ,r t = ililft.u.Vl JJ ^Uii 4j^J _ 

.ASTM type G cA^Ia %r »I.£1m.) - 

^uj A = la jj^Ji _ 

/ axm/ti£ 11*= aLI V j*j JaxUail <UjtLsi - 
. r ajjt/n^ » = a jj Y A jaj JasLuail 4^» jlLa - 
. r ax«/«j> V = a jj « 1 j*j JaLuaJI 4_a jlJLa - 

. r ax«/£l£ A ♦ ♦ = JaxUail 4_a jlLa - 
.a*- Jjja. ^fl -iaj^-St - 

. a/g£ » » ^Jlft ^J^2i^JJJJ rnftm l - 

.(*j*lu,> uj^I jl*JI ^ £* V©) Ol^Vl L3JJ <> °/<0 ° ^^> J^ - 

.(AjIujj* .-itlftJl jlftJt ^ *U jSl ^r o) * , Y a = iIilft.u.Vl Jj f Lall ^Uuu _ 

. J*L2dl alSjll <> %Y o = J^jit Aj^J _ 

.ASTM type G ^UAa %r ,o aIjUJ _ 

:glLtt) 



eE 



^yM^-^iM^W 



, r a«ui/£l£ A > = a jj Y A jaj JaiLuaJI *La jlJLa 



1 ^j<UaUI 



. r a«ui/5l£ Y ♦ » = aLuall *La jlJLa - 

. a/gt£ Y V ♦ j Jlc ^.A&Ijjjj rnftm i - 
.(AJlujl <_itUt jUI J *U J3J 1 A*) . ,V » = CiUJjS Jj fUS ^Uyu - 

a^ » = la jj^J) _ 
. r a^/£* ^ Y = *lji V Jju JaLiaJI Vjlla - 

. r a«ui/s£ Y Y » = a jj Y A jaj laLuaJI *La jlJLa - 
. r A»ui/s£ Y V » = a jj 1 jxj iaLuaJt 4-a jlJLa - 



,(ily<ji i-itl^ jlaJt J f U JSin A) * , <\ = CilxJj) Jt 9- US ifMU - 

.(^n o-ii^iaJjjoSj^j-j) .,io : »,ra=,ujfljj j-jii^- 

.ASTM type G ^UAa %r r !jiiy,) - 



a^j \ - , = la jjfJI - 
, r a^/^S ^ = aLI V Jju JaLall ^ajlla - 
, r a4ji/zl£ Y ♦ = a jj Y A jaj laLuaJI 4-a jlJLa - 

, r a«ui/£l£ Y Y » = a jj 1 jju JaJLuait 'La jlLa - 

ee 



^i^b.l-mLyyl 



eE 



